mnore frequently than at present in the early stages of those obscure cases of meningitis due to ear disease with which we are all familiar, and as to which we find it often so difficult to formulate a prompt line of action. The second is whether, when the inflammatory products of mueningitis are clearly found by puncture of the lumbar sac, we may not extend the use of the puncture further and employ it as a remedial agent for the repeated removal of inflammatory fluid from the spinal canal, and consequently to a certain extent from the cranial cavity; for it is almost an established fact that when the spinal canal is relieved of its liquor this is replaced from the arachnoid space round the brain, to which physiologists tell us it is chiefly, if not entirely, furnished by the choroid plexus. By tapping it, then, we should, as it were, flush the cranial and spinal dura repeatedly as well as relieve intracranial tension.
In these two questions physicians and surgeons have a like interest and it is to be hoped that in regard to them the former may now be led to give us their opinion. All of the three following cases illustrate beyond all doubt the value of lumbar puncture for diagnostic purposes.
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But, in addition to this, the first shows unmistakably its usefulness as an aid to treatment. The second shows the same, though in a lesser degree; the third illustrates the diagnostic value of lumbar puncture certainly in such cases, and perhaps its remedial benefit to some extent.
A good deal has been done within the last eighteen years, since Quincke introduced the procedure in 1890, in the direction of utilizing the tapping of the lumbar sac for diagnostic purposes in medical cases. And in all the more recent epidemics of cerebrospinal meningitis, for instance, it has been largely employed, and with much advantage. This disease has been at once recognized by the bacteriological examination of the fluid withdrawn and the discovery in it of the meningococcus of Weichselbaum with other leucocytic findings. But besides its use for diagnostic purposes in this disease something has also been done to demonstrate its value in treatment. Several physicians have placed on record (see below) series of cases of epidemic cerebrospinal meningitis treated by repeated tapping of the inflammatory products from the lumbar sac, and by this alone, with a high percentage of recovery.
Lenharz, of Hamburg, appears to have been the first, in 1905, to demonstrate by a series of interesting cases the benefit of repeated and frequent -lumbar puncture at regular intervals in the treatment of the epidemic form of the disease. Vorschutz has also published five severe cases, accompanied by torpor and delirium, in which recovery followed this treatment in four, the meningococcus having been demonstrated in all. B6kay had seventeen cases in which this treatment was employed, with recovery in ten. Laurens has also published one successful case, and also Widal, who makes some specially interesting observations in his report thereon. Other series are also referred to in Bokay's paper with very encouraging results (see below). These were all severe cases of cerebrospinal meningitis of the epidemic form in which Weichselbaum's bacillus was found-Diplococcus intracellularis.
With these facts before us we are, I think, justified in the hope that in other non-epidemic forms of meningitis, such as those following ear disease, we may possibly find at least a useful adjunct to other means of treatment in repeated lumbar tapping at regular intervals. For obvious reasons continuous drainage of the inflamed spinal dura is out of the question. But, of course, there are other varieties of severe meningitis, such as those due to virulent streptococcal infection, where but little can be hoped for from any known surgical treatment and where the prospects are as bad as in similar infections of the peritoneumn. Case III. is one of these streptococcal cases associated with widespread thrombosis of the cranial sinuses. Fortunately all forms of septic miieningitis are not as terrible as these, and quite a long series of less dangerous organisms has already been isolated in miiany cases. In those here reported they were: Case I., Micrococcus catarrhalis; Case II., Pseudo-diphtheria rods, staphylococcus and other bacteria; Case III., streptococcus. But we need hardly be rem-linded that among others the pneumococcus has been found, also the Micrococcas fxicalis, and imore whose toxins appear to be far less virulent than those of the streptococcus. Lumbar tapping has apparently been so far useless except for diagnostic purposes in tubercular miieningitis.
As to the procedure itself, it is, of course, very simple to anyone who keeps the anatomical details of the lumbar spine carefully in his mind's eye. With a suitable very sharp sterilized hollow needle thrust exactly in the middle line between the second and third, or third and fourth lumbar spinous processes, and consequently below the point at which the cord terminates, it is quite easy to enter the lumbar sac, especially if it is tensely distended with fluid, as is usually the case in imieningitis. On the thirty odd occasions on which these three cases were tapped there was not the slightest difficulty in any, although the patients were lying on the side, in which position it is perhaps a little milore difficult to keep exactly in the iniddle line of the body than when the patient is vertical, and where, miioreover, the tension of the dura is not so great as in the erect position. The back having been washed with soap and hot water, and subsequently with spirit, and the needle (kept for this purpose-and for it alone) having been taken fresh froIml the sterilizer, there is practically no risk of introducing anything septic into the sac, canal or tissues covering the spine. But here arises a very important question, and I confess I was anxious about it on the first occasion on which I tapped off a greenish purulent fluid from-l the lumbar sac in Case I. The question is whether in withdrawing the hollow needle the small quantity of septic cerebrospinal fluid which is almost certain to follow it, especially as it is under pressure in these cases, will infect the spinal canal and soft tissues and produce a track of suppuration and possibly a leaking fistula. This fear was soon set at rest by Case I. In spite of every care in withdrawing the needle it was clear that a few drops of fluid did escape on several occasions and trickled for soime imoments fromn the puncture. Anid yet no irritation followed in all his fourteen punctures. Also in Case II., so great was the tension within the dura that a jet 2 in. long followed the withdrawal of the needle after the first puncture and could only be arrested by pressure with the finger. But in none of his fifteen tappings did any irritation of the puncture follow. This was the more remarkable as in one or two of the punctures when the escape was stopped by 'the "finger a visible subcutaneous extravasation of the turbid cerebrospinal fluid of the size of a shilling took place. Yet there was never any sign that this extravasa, tion of septic fluid produced irritation. And in Case III., although the infected fluid contained streptococci, the same was the case. This tallies with the experience of Radmann. He, having had a great difficulty' in procuring by cultivation an antitoxin of the meningococcus of Weichselbaum for injection in cases of epidemic cerebrospinal meningitis, conceived the idea of withdrawing the fluid from the dural sac and injecting it as a ready-made vaccine into the areolar tissue of the patient's arm. This he did in two cases to the extent of 8 c.c., and though the fluid was distinctly purulent no irritative reaction was observed in the arm. Both these patients recovered from the meningitis. CASE I.
C. W., aged 31, admitted into University College Hospital on October 17, 1907. The patient seemed an intelligent man, his mental condition was perfectly clear, and his replies to questions quick and sensible. He gave a history of long standing suppuration from the right ear and the opening of an abscess in the ear some years ago. The discharge appears to have ceased a fortnight ago, and since then he has felt cold fits and shivering with bad frontal headache. He had vomited on several occasions without any relation to diet, feeling giddy at the same time. There were no distinctive symptoms referable to the nervous system. No optic neuritis. The pulse varied from 60 to 76; respiration, 16 to 20; temperature, 97 20 F. to 980 F. The right ear showed long-standing disease with loss of the membrana tympani and ossicles, but very little pus or active disease. There was no trace of swelling or tenderness over the right mastoid or temporal region, but there was a slightly enlarged gland below the lobe of the ear. The left ear was normal. In short, there was very little objectively to go upon. Nothing was done on admission but to cleanse the right ear of the small amount of half-dried pus in it. The next day the patient seemed better and was sitting up complaining of very little. Pulse and temperature still subnormal.
About 7 p.m. on October 19 he was said to have had a kind of fit. He felt faint and giddy; closed his eyelids or rolled his eyes, and vomited soon after; no loss of consciousness, muscular spasm or rigidity; both knee-jerks +. October 20: as before; deep pressure on calf produced extension of big toe on left, flexion on right; bowels confined; pulse and temperature, as before, subnormal; speech perhaps a little confused, but answered intelligently. As there was some obscurity about the symptoms I thought it better to do the complete mastoid operation at 8 p.m. Only a little half-dried pus was found in the aiitrum. The dura was exposed above the roof of the tympanum over an area the size of a sixpence, and the temporo-sphenoidal lobe was explored with a fine trocar in three directions. Nothing was found, nor was there any intracranial tension; there was no subdural pus. The wound was drained with iodoform gauze; lumnbar puncture was then done to the extent of about 10 c.c. The fluid appeared to the eye perfectly normal, and, on examination subsequently in the pathological laboratory after centrifugation, it was found to be so, except for a few diplococci, possibly from accidental contamination. This point deserves to be specially kept in mind. Patient apparently mnuch better after this lumbar puncture and did not require to be removed from the ward for the night. Facial aspect quite good and patient quite rational; no optic neuritis; takes food well November 7: excitement, headache and delirium returning; redressed under chloroform; lumbar puncture; 20 c.c. fluid removed; about same appearance, but paler perhaps. Next day, November 8: brighter and better; takes food well; quite rational most of day and not so noisy. November 9: redressed under chloroform; wound better; lumbar puncture, 20 c.c., clearer and less green. November 11: Much quieter on the whole, though drowsy and restless at times; never difficult to manage now, nor is he delirious; has not been in a separate ward for some time. November 12: still much offensive pus from mastoid wound; lumbar puncture, 20 c.c., fluid clearer than last. Pathologist reports that the smaller lymphocytes are on the increase relatively to polymorphonuclear. November 13: quite rational, but a little heavy; signs as before. November 16: lumbar puncture, fluid still clearer; much discharge from cranial wound, especially on introducing a sinus forceps and tilting them upwards; wound of mastoid very offensive; bowels very constipated, enema causes much pain; mental condition good; a little noisy at night sometimes. November 17: redressed without chloroform; on probing mastoid wound patient complained of a burning pain in the tongue tip; syringing the wound caused much pain, which almost made patient lose control of himself. Later in the day patient was a little delirious; had also, about 2 p.m., a slight shivering fit, and complained of feeling suffocated; this feeling lasted only a few minutes; complains of offensive fluid passing from the ear to the throat and producing a nasty taste. November 19: Not quite so well the last few days; delirious at times, at other times quite rational; appetite improving but capricious; headache at times and nasty taste in mouth as before; lumbago (? soreness from punctures); the latest lumbar puncture shows the neutrophiles to preponderate; smoked a cigarette last night; wound still discharging offensive pus, but less in amount; larger tube for drainage goes in 1L in. to 2 in. into the cranial cavity forwards and downwards; lumbar puncture again. November 23: lumbar puncture, 20 c.c. fluid, a little turbid still. November 24: boric fomentations now; general conditions good; is "silly" at times; drainage-tube had to be shortened to-day; less discharge. November 25: improvement continues; boric fomentations as before; temperature a little raised; sometimes headache; sleeps fairly well; "lumbago" less. November 26: drainage-tube enters with difficulty. November 29: tube omitted; fomentations continued; sits up reading the paper; quite intelligent and rational; conversation at times erratic, especially at night, otherwise sensible enough; bowels more regular than before; still a little headache at times. December 1: quite sensible now; mental wandering not so frequent; enjoys food; reads paper; lower limbs much wasted; pupils equal, react normally; very deaf in left ear; cranial nerves normal; knee-jerks not so brisk as before but equal; no paresis of limbs; no sensory changes; temperature steady last three days. December 3: general condition satisfactory; lumbar puncture after sitting up for an hour, 20 c.c. withdrawn; fluid appears quite normal to eye (vide Table) . December 5: doing well; lumbar puncture, 10 c.c., quite clear; no organisms on stain or culture. December 6: condition excellent; now only a button of granulation over cranial wound, practically no discharge. To get up to-day and sit by fire. December 7: improving still in general condition; lumbar puncture, 10 c.c. withdrawn; no organisms on staining or culture; temperature under normal for several days; gaining strength steadily; pulse 80 to 100. December 16: getting on well in every way; weight increasing. January 4: now looks fat and strong and cheerful; going out in couple of days. January 10: exhibited at Clinical Section, Royal Society of Medicine, looking the picture of health and with no abnormal nervous phenomena. On the left this is quiescent now, though there is moisture still present. On the right some discharge can be seen coming through a small perforation in the membrana tympani, which is inflamed. There is no trace of swelling or tenderness over the mastoid or side of the head. During the last two weeks he had suffered from notable headache. On November 30 there had been a " fainting attack " and he vomited soon after. For the last two days before admission the headache had been more intense and his neck had become stiff; the bowels were regular, and he was becoming drowsy. There also appeared to be some slight weakness on the left side, but this was doubtful. There were nystagmoid jerks on looking to the right (confirmed by Mr. P. Flemming). There appeared to be slight weakness of the left rectus; reflexes inconclusive; there was some optic neuritis, more marked in the right eye. The pulse was 55 to 60, irregular; temperature, 99.60 F. in the rectum. Some tenderness on the right side of the neck. The sickness which followed the fainting fit on Noveimiber 30 has not been repeated since. In bed he lay curled lip on right side, and was a)parently deaf or drowsy; when roused he replied intelligently. He was not unduly wasted. Any signs present were so indefinite that on seeing the lad I decided to do nothing immediately beyond the cleansing of the ear.
December 3 : condition as before, except that the optic neuritis was more marked on the right; abdominal reflexes distinctly diminished on left. On the same day, at 2 p.m., I punctured the lumnbar dural sac and drew off 20 c.c. of very turbid fluid; on withdrawing the needle a spurt 2 in. high of cerebrospinal fluid followed, indicating the great tension within. The boy was under chloroform on his side. The fluid, exanmined by Dr. Thiele, showed swarmis of rod-shaped organisms (vide full report) and a large excess of polyiniorphonuclear cells; total lymlphocytes, 3,600 per cubic mlillimietre. At 10 p.in. the temiiperature was 1010 F.; the pulse slow as before and irregular; exanmination of chest and abdomen negative. Decemlber 4 (10 a.m.) I made a second lumbar puncture of 20 c.c.; the fluid was turbid as before; the patient had been semi-recuml-bent for about an hour previously. The resident medical officer had just before this exam-lined the lad and found undoubted paresis of left armIl and leg, but no real facial paralysis. The tem-lperature for the day was variable, as also the pulse fromn timne to time, though usually slow. Still lies curled up in bed on one side or the other; neck still stiff but not so tender in neckimuscles as before; had severe headache in the early mlorning; sleeps badly; eats well; bowels regular. Mr. P. Fleimming's examiiination of eyes showed optic neuritis + 2L D. on right, 1V D. on left; paresis of left external rectus; nystagmoid jerks to right; paresis of the associated movemiients to the right. December 5: fair night; com.-plains of headache when propped up in bed; nervous phenomena not so marked as yesterday; third luimibar puncture, fluid 20 c.c., of saml-e physical characters, drawn off with less pressure. December 6: fourth lumbar puncture, 20 c.c., fluid still as before; lad distinctly better; all nervous signs less miiarked. Deceimiber 7: fifth lumbar puncture, as before, 20 c.c. of saimie quality of fluid; Dr. Thiele reports no organism-is in fluid drawn off yesterday; condition of patient as before, but headache clearlv increased by propping up in bed. Deceminber 8: patient was noisy last night, but becamiie quiet on the injection of 1 gr. of morphia, and remained so during the day; niore drowsy and head more retracted; slight facial paresis was also seen; knee-jerks more brisk on left than right; otherwise condition unchanged. December 9: much quieter last twenty-four hours and slept well; left knee-jerks decidedly more brisk; Suirgical Section1 other nervous signs as before; sixth lunibar puncture, 20 c.c., the fluid was more turbid than before, and had now a yellowish tint. Decemlber 10: not so well this mnorning; slept well first part of night, badly later; temperature, 100.80 F.; he vomited early in the miiorning for the first time since admi-ission; lies curled up in bed and is irritable: pulse, 64; much tenderness in neck and inore head retraction. Seventh lumbar puncture, 20 c.c., the fluid is more turbid than on last occasion, and distinctly more yellowish green: while the fluid was being withdrawn the respirations decreased markedly in amplitude but soon recovered, and the pulse was 56 ; wasting for the last few days has been rapid. December 11: condition much the same, but the retraction of the head is still more marked and may be said to be extreme; pulse, 60; temperature, 1000 F., varied during the day; took food badly, and cried out with headache Dr. Thiele reports that there has been the greatest difficulty in obtaining cultures fromii the fluid drawn off on ml-any of the usual media, but that at last some of them-l are showing signs of growth; what had been withdrawn on December 7 was inoculated at once on sterile cerebrospinal fluid and several other media by Colonel C. Birt, R.A.M.C., who was present, and on other media, but up to December 12 nothing had grown.
As the temporary, though decided, improvement following on the first four punctures of the dural sac up to December 7 had not been mtiaintained, and the patient was becoming more drowsy, with increased optic neuritis, wasting, and head retraction, I thought the timne was coming to explore the brain, especially as the left side of the face was becoming weaker and weaker. There had at no time been any fits of any kind, and except the facial weakness and some occasionally in the left arm and leg, nothing distinctive to go upon as to localisation.
December 12 (2 p.m.) I trephined 1 in. above and behind the meatus. There was no subdural pus and no excess of ii]eningitic fluid over the convolutions; the brain surface exposed was congested and bulged; on puncturing it turbid fluid escaped and was caught in sterile test tubes; it was thick 'and flocculent; the puncture was dilated and a large abscess opened, into which a thick pewter drainage-tube was inserted for about 1'in., when pus to the extent of quite 2 oz. escaped into test tubes; the wound was washed and dressed with gauze after partial closure. The lad bore the operation well and spoke quite rationally during the dressing; his colour im-lproved mlost markedly before he was put back in bed and becamiie a natural rosy tint; his pulse also rose and became m-lore normiially rapid and stronger. The first dressing was soaked through in a couple of hours and was changed, which he bore well, and while doing this I noticed that the head retraction had much decreased already and the movements of the head were freer and not so painful. December 13: restless first part of night, better afterwards; temperature rose to 1000 F.; at morning visit he looked and said " was a lot better "; less head retraction; lies on left side; takes fluid food very well now; pulse good, 72; temperature 98'40 F.; facial paresis on left almost gone. December 14: better night, but a little drowsy this morning; head retraction almost gone; face better; eighth lumbar puncture, 20 c.c., fluid much less turbid and almost free of colour. December 17: improving, but face on left still weak; head retraction gone; temperature last night rose to 1010 F.; pulse at visit, 92; temperature then normal; much red serous discharge from brain; takes food well; bowels acting. For the next three days condition much the samlle, but considerable headache and slight facial paresis remain; discharge free. December 21: seems considerably better and takes food well; is also brighter, but much wasted; fomentations applied to wound over silver drainage-tube; eyes (examined by Mr. Percy Flemming) showed much less optic neuritis + 1V5 to 2 0 right and + 0 5 to 1 0 left. the wall of the sulcus lateralis was softened and destroyed; there seemed to be no increase of pressure in the cerebellum, but there was pus in the sulcus over the lateral sinus. December 30: after this operation the patient had less pain; his appetite continued good; temperature still down to normal, but the facial paresis was more marked since the operation on December 28; there was also a gobd deal of tenderness over the jugular vein, and the right eyelid was oedematous; muscles of two limbs equal; fearing some mischief in the lateral sinus Mr. Trotter tied the deep jugular vein in the neck and opened the lateral sinus; both were normal to the eye; at the same time the cerebellum was punctured but no pus was found; the clearing out of the mastoid cells seemed to have improved matters considerably.
January 1: appetite good; headache less; memory distinctly better; temperature still normal; still some facial weakness on left; from this on to January 14 the improvement was steady in all respects. January 4: Mr. Flemming's examination of the eyes shows great improvement; right less than + 1a0 D.; left 0 0 D. On my return to town I made a lumbar puncture and found cerebrospinal fluid normal to the eye; the number of cells in it now was only 300 per cubic millimetre, and there were no bacteria to be seen; from this on to January 15 there was marked improvement of the general condition and of all the special symptoms, and the optic neuritis had quite disappeared on the left and was only very trifling on the right. On January 15 he was obviously not so well; temperature 101.40 F. He had vomited and had much frontal headache on the right side. Lumbar puncture brought away 15 c.c. of clear fluid under moderate pressure. Fearing retention of pus somewhere I exposed the mastoid -wound and searched, but found none; the lateral sinus was also punctured but was free of clot, the cerebellum was also explored through the former opening but with negative result. I also shaved off the small temporal hernia cerebri and again searched the brain for pus, which was not found. From this on to the end of January he steadily improved in every way and gained weight and high spirits. Then The results of cultures from the first tappings in this case were found by Dr. Thiele to be difficult to differentiate. They were ultimately found to be: (1) A Gram staining short pseudo-diphtheria rod; (2) Staphylococci; (3) A non-Gram staining rod, non-motile, coagulatiDg milk and fermenting saccharose; (4) An anaerobic rod which died out. puncture was done on this day by Mr. Trotter and 10 c.c. of perfectly clear fluid was drawn off. As it was Saturday afternoon the bacteriological department was closed and no detailed observation could be made of the condition of the fluid. Mr. Trotter then cut away part of the hernia cerebri and found a large abscess had reformed in the teimporosphenoidal lobe under the hernia. Fromn this 5 oz. or 6 oz. of pus were evacuated and a metal drain was left in. The next day the drowsiness continued, but on February 17 the boy had imuch inmproved, though the hemiparesis continued. From this on there was steady improvement, though on February 20 Mr. Flemming reported that the optic neuritis was worse than at any of his previous examinations, being +4 D. on right and about + 2 D. on left. On February 24 the note is of much linprovement; goes out on the balcony three or four hours daily. Very little hemiparesis left now and Mr. P. Flemmiling reports ml-uch less optic 't' neurltis.
On my return to my wards on March 2 I found the boy immiiiiensely iunproved. He was cheerful and intelligent and had put on much flesh. In the situation of the hernia cerebri there was still a raw surface, but it was healing to all appearance in a healthy mnanner.
Lilian S., aged 16, admitted on February 2, 1908, with a history of drowsiness, headache and daily vomiting since January 28. She had also suffered from earache for two or three weeks and some stiffness in the rnuscles of the neck. The trouble in the right ear dates froml measles when aged 7, since which there has been discharge on and off. On a.dmission the temperature was 103.40 F.; pulse 78. There was no optic neuritis, and there were no definite nerve symptoms: drowsiness and apathy were well mnarked. The right ear discharged foul pus, but there were absolutely no external signs of mischief in the miastoid region, which looked and felt perfectly normal to the touch. Finding nothing definite to go upon, nothing was done but to cleanse the ear and remove 20 c.c. of fluid from the lumbar sac. It was very turbid and indicated much intradural pressure. The night following was bad as regards sleep, and the fever rose to 104.80 F. At 6 a.m. the patient had a rigor for thirty minutes with temperature 106 80 F.
At 10 a.m. on February 3 I did the coinplete mastoid operation and found extensive caries extending into the sulcus lateralis, which laid bare the lateral sinus widely. The latter still pulsated. All the pus and diseased bone were cleared away. The removal of carious bone extended over the dura of the temporo-sphenoidal lobe, but, as there appeared to be no tension under it, it was not punctured, The whole mastoid cavity was drained with iodoform gauze. On the next day, "No abscess of the brain; mneningitis, both cranial and spinal; the cranial was almost entirely limnited to the base of the brain, and was very marked there. On the cerebral hemiiispheres there were only a few flakes of lymph. There was also pus in the ventricles. The right lateral sinus, inferior petrosal and cavernous sinuses were full of pus, and there was some pus in the circular sinus. Left sinuses normal. The right niddle ear was quite canons and the labyrinth full of pus. The organs were sound, no pyseeimic abscesses.
S,EMARKS.
These three cases appear to illustrate formiis of mleningitis less common as to their miiode of infection than usual. There appears to have been in each a subacute infection grafted on a chronic, without visibly aggravating the original condition. Thus there were not in either case the slightest external signs of any mnastoid or acute ear trouble from beginning to end. The ear, however, was obviously the vulnerable point through which the infection took place, but the way in which the s'ymlptoms came on and the whole sequence of events is not usual. In Case I. the collection of inflammniatorv fluid evacuated clearly lay in the temporal fossa, between the convolutions and the dura, and spread from thence down the spinal canal. In the second case an abscess lay in the substance of the convolutions and appeared to comne froim-a more or less diffuse meningo-encephalitis. Pathologically the two cases were much alike, except in the organismn found, but anatomically and clinically they differed.. Amuong the differences clinically are to be specially noted the absence of optic neuritis and definite nerve symptoms in Cases I. and III., while both were well marked in Case II. In Case III. there were also no external signs of the extensive bone mnischief present in the mlastoid process, and in it, as in the others, the lumnbar puncture gave the most valuable evidence of the condition of things within the cranium.
In reflecting on these and allied cases one is brought face to face with facts of great interest. First we see that a patient may suffer from severe non-epidemic meningitis in which a septic semi-purulent fluid, swarming with bacteria, is evacuated from both the cranium and lumlbar dural sac, a condition associated with fever, rigor, violent mania or torpor for two weeks, and with great wasting, and yet who is capable of complete recovery on repeated evacuation of the inflammiiatory septic fluid from the dural sac of the cord without any introduction into it of antia-36 septics. Moreover, it was found that after a few tappings, and while the cranial wound was still diacharging, the fluid taken from the lumbar sac had become sterile as tested on numerous culture media, though still turbid with leucocytes. This would seem to suggest the possible presence of powerful antibodies in the cerebrospinal fluid hostile to the propagation of bacteria. This view gains support from the fact that all attempts to cultivate the organisms in these cases on healthy cerebrospinal fluid failed; nevertheless this fluid is said by some pathologists (Mobt) to offer a good soil for the culture of the bacteria. Some experts, however, deny the presence of antibodies in the liquor spinalis, while others believe they have proved their presence, at all events for syphilis (Plaut and Wassermann). But if they do exist for one infection it is not too much to suppose that they may also exist for another; at all events the rapid and absolute disappearance of bacteria from the cerebrospinal fluid after a few tappings, and while the canal was still open to the infected cranial cavity and still contained crowds of leucocytes, is a very remarkable fact. Again, it is interesting to note that the presence of lymphocytes was found long after the cerebrospinal fluid had become sterile. Their differential count in each case followed the usual course, I believe. With the increase of the intensity of the inflammatory process the relative number of the polymorphonuclear cells increased as contrasted with the other forms of lyniphocytes; with the-decline of the septic activity the relative number of polymorphonuclear cells declined, while that of the others rose. The aggregate total of all forms was of course greatest at the height of the inflammation, and rose to 10,000 per cubic millimetre in Case I. and 19,000 in Case II., falling during convalescence to 120 and 300 per cubic millimetre respectively. Widal, in commenting on a case in which he treated epidemic cerebrospinal meningitis by injection of 0 05 of collargol by lumbar puncture, attributed the great relative increase of the polymorphonuclear leucocytes to the stimulus of the injection and the destruction of the bacteria when acted on by the silver compound to these cells.
Another fact about the first two cases is their complete recovery without obvious damage to the nervous structures from so extensive a meningitis. This is a matter of wonder when we consider the delicate structure of the nervous apparatus. Nevertheless, we find its parallel to some extent in the rarity of damage to the nerves of the extremities after extensive cellulitis with sloughing. In the epidemic form of cerebrospinal meningitis it is stated, on the other hand, that many patients who escape with life are ever after left blind, deaf, or mentally defective. But these and other cases of otitic meningitis with complete recovery suggest that this most important part of our bodies is either not so very vulnerable to inflammation, as has' been hitherto commonly supposed, or is surrounded by vital defensive works which are designed to protect it in a way not fully appreciated until quite recently. We all remember the views held by our forerunners as to the extreme vulnerability of the peritoneum to septic inflammation. Yet most of us now recognise it as one of the structures pre-eminently capable of taking care of itself and that it can under certain circumstances dispose of an enornmous amount of septic matter and recover in the end without operation; witness the many cases of septic peritonitis (e.g., following appendicitis) which recover with or without operation. May it not be that the great serous sac which contains the brain and cord has much the same power of defence up to a certain point ? In these two cases the fluid evacuated by lumbar puncture was thick, turbid and greenish, especially in the first, and swarmed with bacteria. And yet, when the tension was relieved by lumbar puncture and the toxins were removed to make place for fresh fluid, possibly containing antibodies, improvement took place regularly each time!, especially in Case I., where the delirium and violence were immediately relieved and the patient became quiet for twenty-four hours and then for longer and longer periods until the balance of the nervous systermi was completely restored. Parallel with this went the disappearance of the bacteria until the fluid was found sterile. In a closed cavity the toxins appeared to operate in all their force until relieved by puncture and evacuation; something in the nature of antibodies-and the phagocytes appeared to be able to cope with the reduced number of bacteria.
The question whether this systematized tapping of the lumbar sac in the epidemic form of meningitis could with advantage be combined with the injection of antiseptic fluids into the spinal dura has occurred to many physicians, and has been put in practice by some chief factor in the recovery was the systematised evacuation of the toxins from the canal; again, the disappearance of the bacteria from the cerebrospinal fluid after several tappings, vouched for by thoroughly competent bacteriologists, lends support to this view; moreover, the failure of germicides to arrest septic inflammation in the abdomen seems to contra-indicate their use in the dural canal. If it be true that there exist in the cerebrospinal fluid antibodies hostile to the bacteria, as some believe, either originally present or furnished under the stimulus of inflammation, it may be enough to relieve the dura of its overdose of toxins and to encourage the reproduction of fresh cerebrospinal fluid to assist in the recovery of the patient. At any rate, the results obtained by repeated lumbar tapping in the epidemic cerebrospinal meningitis are encouraging, and one may hope that in some of the non-epidemic forms, such as the cases here recorded, we may have similar encouragement when the procedure has a further trial.
In conclusion, I should like to say that it would have been impossible to make the records of these cases as complete as they can claim to be without the cordial cooperation and unflagging industry of my house surgeons, Messrs. Owen and Appleyard, and of our pathologist, Dr. Thiele. I am also deeply indebted to Col. Birt, R.A.M.C., for several independent bacteriological investigations of the products of our tappings, 'which, at great trouble to himself, he was good enough to make. 
DISCUSSION.
Mr. CHARLES A. BALLANCE said he thought all were greatly indebted to Mr. Barker for bringing forward the cases he had and for the admirable r6sum6 of the work which had been done. He did not pretend to have followed the details of his cases, but the remarkable facts which the author had related concerning the withdrawal of the purulent fluid by lumbar puncture must strike all, and those who had practised the methed in meningitis would be encouraged in the future. He (Mr. Ballance) had published some cases of the same sort, and had been much impressed with the great advantages of the method. He thought that cases of meningitis naturally divided themselves into meningitis serosa and meningitis suppurativa. The first of these, certainly in some cases, might be looked upon as a stage previous to meningitis suppurativa; and if by treatment the first kind, or serotoxic meningitis, could be arrested, an immense gain was effected because, while one may hope to deal successfully with meningitis serosa, meningitis suppurativa must often be beyond hope of treatment. The collection of fluid in meningitis serosa must be either in the subdural or the subarachnoid space. Those spaces were quite separate, and it was natural that fluid should collect in those spaces when there was a suppurative area in their vicinity, just as all were familiar with the collections of pus in the pleura or in the peritoneum, with larger collections of serous fluid in their immediate vicinity. In a limb an area of inflammation was first represented by cedema, but in the cavities in the skull not cedema but a pond of fluid formed, and if that pond could be tapped, no doubt in many cases the suppurative stage might be prevented. The symptoms which he had observed in meningitis serosa were a rise of temperature, a slowing of the pulse, nausea and vomiting, sometimes drowsiness and partial stability in the movements of the pupil. Such often arose in patients with very acute otitis or otitis spreading into the mastoid process, and in those in which a mastoid operation was indicated. When those symptoms occurred, he thought lumbar puncture should always be associated with the mastoid operation, and, as Mr. Barker said, the puncture should be repeated if the symptoms returned. He had known several cases in which lumbar puncture had brought away 2 oz. or 3 oz. of fluid under pressure, and all the symptoms had immediately disappeared. With regard to meningitis suppurativa, when there was turbid fluid in the lower part of the lumbar theca, as Mr. Barker's cases had shown, and as he, Mr. Ballance, had also had experience of, it did not necessarily mean that the case would be fatal. Even that turbid fluid would give way to repeated lumbar puncture, and in that way great assistance was given in the management and cure of such cases. He did not think that suppurative meningitis of a fulminating character could be expected to yield to such a method of treatment. But there were milder forms of meningitis; for instance, on doing lumbar puncture in some cases of, brain abscess it happened that there was turbid fluid at the lower part of the spinal canal, and before opening the brain abscess it was thought that the patient could not recover. But though the fluid was turbid, yet after opening the brain abscess it became clear again and the patient did recover. All the cases which had been mentioned showed very clearly the great advantage of the method of lumbar puncture, and possibly it might be used with advantage in many cases which even now had not been recognised as suitable for it.
Dr. FREDERICK E. BATTEN said that possibly from the medical aspect one took a different view of the fatality of meningitis from that which Mr. Barker seemed to take. The meningitis to which he would refer was that of children, and was known as " posterior basic," which might be regarded as a form of cerebrospinal meningitis, whether epidemic or not. In that form it was well known that a considerable proportion of recoveries normally took place. Before lumbar puncture was ever done the recoveries amounted to between 30 per cent. and 40 per cent. In regard to some of those it might be objected that they were wrongly diagnosed, but others, he thought, did not admit of any doubt.
Since lumbar puncture had been introduced, one had definitely proved cases which were admitted into the ward as being instances of cerebrospinal meningitis. In the first series they were usually allowed to take their course, and the percentage given above recovered. Then there came the time when cases were treated with frequent lumbar puncture, but he did not think the results were any better than they had been under the normal course of the disease. Lately, in cases of epidemic cerebrospinal meningitis, injections had been made into the spinal canal, and it would seem certain, from the observations of Flexner, that by the injection within the spinal theca of antimeningococcic serum, a greater proportion of cases had recovered. This form of treatment, however, had still to be proved beneficial in the " posterior basic " variety of the disease. He thought many cases recovered without leaving any after effects. Complete recovery occurred in a definite proportion of cases where there had been very severe meningitis, as could be proved by lumbar puncture. Mr. Barker had referred to the fact that after the withdrawal of the fluid from the spinal canal which was infected with meningococci, it was injected into the subcutaneous tissues without effect. That the meningococcus had very little pathogenic effect so long as it was injected into subcutaneous tissues was well known, and to produce definite symptoms it had to be injected into certain susceptible parts. In Flexner's experiments on monkeys, he injected what he termed colossal doses frequently to produce cerebrospinal meningitis. With regard to Mr. Barker's first case, there was no evidence of infection of the spinal meninges at the first operation, and the infection must have taken place between October 20 and November 8, when Jlficrococcus catarrhalis was found. He thought it might have been introduced after the meninges had been punctured. He did not think one could identify Micrococcuts catarrhalis with the form of meningitis known as cerebrospinal. If it was Micrococcts catarrhalis, it was one of the less virulent kinds, and tended to get well. With regard to the pus evacuated from the second case, rods with polar staining were obtained which did not grow afterwards, and all the other cultures were negative. Then the abscess was evacuated, and he would have liked to know what organism was obtained from that abscess; it ought to throw some light on the form of meningitis which was present. Mention had been made of the severe effects of meningitis on the nervous system; it was curious, if one examined the nervous tissue in cases of severe pneumococcal and meningococcal meningitis, how very little change might be present in the cells of the cortex or in the cells of the white matter of the spinal cord, so that if the meningitis could be cured one could understand the perfect recovery from the nervous symptoms.
Mr. BARKER, in reply, said Mr. Ballance had referred to the removal of 2 oz. or 3 oz. of fluid from the lumbar sac in such cases of meningitis as those in question, but that seemed a very large quahtity-about 60 c.c. to 90 c.c. Possibly it was a slip. All recognized the need for discrimination between the several varieties of meningitis; they were perhaps as different as was pneumonia from other chest affections. There were hopes of recovery in some, but in the virulent form, such as in the last case, where there was severe streptococcal infection, the chance of recovery was very small. With regard to the series of cases of which Dr. Batten spoke-cages of sporadic cerebrospinal meningitis, which went a long way back in time Dr. Batten admitted that many of them could hardly be due to the Diplococcuts intracellularis. In examining a series of cases which had been treated, those should be excluded in which an organism had not been definitely found. And he had been greatly struck, in reading the records cf work done in England and abroad, to notice that where the symptoms were exceedingly severe in the epidemic form, and the special organism was positively found, they had yielded very definitely to tappings. And his paper. suggested that if in that form benefit was produced, surgeons might find the method of use in the diseases coming under their ken. With regard to the material from the abscess in Case II., it was examined by Dr. Thiele and Colonel Birt, but they had great difficulty in separating the organisms. He believed they found the same organisms as in the cerebrospinal fluid. The possibility of contamination, which he recognised from the first, was practically negatived by the method employed. He attached a sterile syringe out of the sterilizer to the needle, and as the fluid flowed off the hydrostatic pressure was enough to send back the plunger. Dr. Batten suggested that infection of Case I. might have occurred after the operation on the meninges. That was possible, but he did not think it occurred, because the patient had many of the symptoms of meningitis for many days before admission, and some diplococci were present in the first tapping. The cases were to him encouraging, and might lead to surgeons employing the needle in the spinal canal for diagnostic purposes, and in some cases great benefit might also be produced.
